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AB Burkholderia pseudomallei, the etiologic agent of melioidosis, is 

responsible for a broad spectrum of illnesses in humans and animals 
particularly in Southeast Asia and northern Australia, where it is 
endemic. Burkholderia thailandensis is a nonpathogenic environmental 
organism closely related to B. pseudomallei. Subtractive hybridization was 
carried out between these two species to identify genes encoding virulence 
determinants in B. pseudomallei. Screening of the subtraction library 
revealed A-T-rich DNA sequences unique to B. pseudomallei, suggesting they 
may have been acquired by horizontal transfer. One of the subtraction 
clones, pDD1015, encoded a protein with homology to a 
glycosyltransf erase from Pseudomonas aeruginosa. This gene was 
insertionally inactivated in wild-type B. pseudomallei to create SR1015. 
It was determined by enzyme - linked immunosorbent assay and immunoelectron 
microscopy that the inactivated gene was involved in the production of a 
major surface polysaccharide. The 50% lethal dose (LD50) for wild-type B. 
pseudomallei is <10 CFU; the LD50 for SR1015 was determined to be 3 . 5 x 
10(5) CFU, similar to that of B. thailandensis (6.8 x 10(5) CFU). DNA 
sequencing of the region flanking the glycosyltransf erase gene 
revealed open reading frames similar to capsular polysaccharide genes in 
Haemophilus influenzae, Escherichia coli, and Neisseria 

meningitidis. In addition, DNA from Burkholderia mallei and Burkholderia 
stabilis hybridized to a glycosyltransf erase fragment probe, and 
a capsular structure was identified on the surface of B. stabilis via 
immunoelectron microscopy. Thus, the combination of PCR-based subtractive 
hybridization, insertional inactivation, and animal virulence studies has 
facilitated the identification of an important virulence determinant in B. 
pseudomallei . 
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AB The invention relates to nucleic acid mols. which code a branching enzyme 
from a bacterium of the genus Neisseria, to vectors, host cells, 
plant cells and plants contg . such nucleic acid mols., as well as to 
starch which can be obtained from said plants. The invention also relates 
to an in-vitro method for producing . alpha .- 1 , 6 -branched 
. alpha . - 1 , 4 -glucans based on saccharose and an enzyme combination 
comprised of an amylosucrase and of a branching enzyme. In addn., the 
invention relates to the . alpha . - 1 , 6 -branched . alpha . - 1 , 4 -glucans which 
can be obtained using the method. Thus, the branching enzyme gene of N. 
denitrif icans was cloned and sequenced. This gene was expressed in potato 
plants, and, along with an amylosucrase gene, in Escherichia coli. The 
glucans produced in these transgenic organisms were characterized 
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Construction and characterization of 

Haemophilus ducreyi 1 ipool igosaccharide (LOS 
) mutants defective in expression of 
heptosyl transferase III and .beta. 1,4- 
glucosyltransf erase : Identification of LOS 
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F I L I ATRAULT M. J./ GIBSON B. W.; SCHILLING B.; SHUHUA 
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Department of Microbiology, Division of Infectious 
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Ohio 43205-2696, United States; Department of 
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AB 



ref s . 

ISSN: 0019-9567 
Journal 
Analytic 
United States 
English 

INIST- 15 7 57, 3540000 82 4103 7 0410 
To begin to understand the role of the lipooligosaccharide (LOS 
) molecule in chancroid infections, we constructed mutants defective in 
expression of glycosyl trans f erase genes. Pyocin lysis and 
immunoscreening was used to identify a LOS mutant of 
Haemophilus ducreyi 35000. This mutant, HD35000R, produced a LOS 
molecule that lacked the monoclonal antibody 3F11 epitope and migrated 
with an increased mobility on sodium dodecyl sulfate -polyacrylamide gel 
electrophoresis (SDS-PAGE) . Structural studies indicated that the 
principal LOS glycoform contains lipid A, Kdo, and two of the 
three core heptose residues. HD35000R was transformed with a plasmid 
library of H. ducreyi 35000 DNA, and a clone producing the 
wild- type LOS was identified. Sequence analysis of the plasmid 
insert revealed one open reading frame (ORF) that encodes a protein with 
homology to the WaaQ (heptosyltransf erase III) of Escherichia coli. A 
second ORF had homology to the LgtF (glucosyltransf erase ) of 
Neisseria meningitidis. Individual isogenic mutants lacking 
expression of the putative H. ducreyi heptosyltransf erase III, the 
putative glucosyltransf erase , and both glycosyltransf erases 
were constructed and characterized. Each mutant was 

complemented with the representative wild-type genes in trans to restore 

expression of parental LOS and confirm the function of each 

enzyme. Matrix-assisted laser desorption ionization mass spectrometry and 

SDS-PAGE analysis identified several unique LOS glycoforms 

containing di-, tri-, and poly-N-acetyllactosamine repeats added to the 

terminal region of the main LOS branch synthesized by the 

heptosyltransf erase III mutant. These novel H. ducreyi mutants provide 

important tools for studying the regulation of LOS assembly and 



biosynthesis . 
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Cloning and characterization of the 

1 ipool igosaccharide galactosyl trans f erase II gene of 
Haemophilus ducreyi 

Sun, Shuhua; Schilling, Birgit; Tarantino, Laurie; 
Tullius, Michael V.; Gibson, Bradford W. ; Munson, 
Robert S . , Jr . 

Children's Research Institute, Department of Molecular 
Virology, Immunology and Medical Genetics, The Ohio 
State University, Columbus, OH, 43205-2696, USA 
Journal of Bacteriology (2000), 182(8), 2292-2298 
CODEN: JOBAAY; ISSN : 0021-9193 
American Society for Microbiology 
Journal 
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Haemophilus ducreyi is the etiol. agent of chancroid, a genital ulcer 
disease. The lipooligosaccharide (LOS) is considered to be a 
major virulence determinant and has been implicated in the adherence of H. 
ducreyi to keratinocytes . Strain A77, an isolate from the Paris 
collection, is serum sensitive, poorly adherent to fibroblasts, and 
deficient in microcolony formation. Structural anal, indicates that the 
LOS of strain All lacks the galactose residue found in the 
N-acetyllactosamine portion of the strain 35000HP LOS as well as 
the sialic acid substitution. From an H. ducreyi 35000HP genomic DNA 
library, a clone complementing the defect in All was identified 
by immunol . screening with monoclonal antibody (MAb) 3F11, a MAb which 
recognizes the N-acetyllactosamine portion of strain 35000HP LOS 

The clone contained a 4-kb insert that was sequenced. One 
open reading frame which encodes a protein with a mol . wt . of 33,400 was 
identified. This protein has homol . to glycosyltransf erases of 
Haemophilus influenzae, Haemophilus somnus, Neisseria species, 
and Pasteurella haemolytica. The putative H. ducreyi 
glycosyltransf erase gene was insertionally inactivated, and an 
isogenic mutant of strain 35000HP was constructed. The most complex 
LOS glycoform produced by the mutant has a mobility on sodium 
dodecyl sulfate -polyacrylamide gel identical to that of the LOS 
of strain A77 and lacks the 3Fll-binding epitope. Structural studies 
confirm that the most complex glycoform of the LOS 
isolated from the mutant lacks the galactose residue found in the 
N-acetyllactosamine portion of the strain 35000HP LOS. Although 
previously published data suggested that the serum-sensitive phenotype of 
A77 was due to the LOS mutation, we obsd. that the complemented 
A77 strain retained its serum- sensitive phenotype and that the 
galactosyltransf erase mutant retained its serum-resistant phenotype. 
Thus, the serum sensitivity of strain A77 cannot be attributed to the 
galactosyltransf erase mutation in strain A77. 
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PUBLISHER: Blackwell Science Ltd. 
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LANGUAGE: English 

AB The pili of Neisseria meningitidis are a key virulence factor, 

being major adhesins of this capsulate organism that contribute to 
specificity for the human host. Recently it has been reported that 
meningococcal pili are post - translat ionally modified by the addn. of an 
O-linked tri saccharide , Gal (.beta. 1-4) Gal {.alpha. 1-3) 
2 , 4 -diacet imido- 2 , 4 , 6 - tr ideoxyhexose . Using a set of random genomic 
sequences from N. meningitidis strain MC58, the authors have identified a 
novel gene homologous to a family of glycosyltransf erases . A 
plasmid clone contg . the gene was isolated from a 

genomic library of N. meningitidis strain MC58 and its nucleotide sequence 
detd. The clone contained a complete copy of the gene, here 
designated pglA (pilin glycosylation) . Insertional mutations were 
constructed in pglA in a range of meningococcal strains with well-defined 
lipopolysaccharide (LPS) or pilin-linked glycan structures to det . whether 
pglA had a role in the biosynthesis of these mols. There was no 
alteration in the phenotype of LPS from pglA mutant strains as judged by 
gel migration and the binding of monoclonal antibodies. In contrast, 
decreased gel migration of the pilin subunit mols. of pglA mutants was 
obsd., which was similar to the migration of pilins of galE mutants of 
same strains, supporting the notion that pglA is a 
glycosyltransf erase involved in the biosynthesis of the 

pilin-linked tri saccharide structure. The pglA mutation, like the galE 
mutation reported previously, had no effect on pi lus -mediated adhesion to 
human epithelial or endothelial cells. Pilin from pglA mutants were 
unable to bind to monospecific antisera recognizing the Gal (.beta. 1-4) 
Gal structure, suggesting that PglA is a glycosyltransf erase 
involved in the addn. of galactose of the trisaccharide substituent of 
pilin . 
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spp. are well recognized as primary pathogens in animals and 
isolate and define the genetic regions encoding 
major surface antigens of Campylobacter hyoilei, genomic DNA of the type 
strain of the species, RMIT-32A, was cloned into a cosmid vector, pLA2917, 
in Escherichia coli and the resulting genomic library was screened using 
antiserum raised to the parent C. hyoilei strain. Six cosmid 
clones were found to express a series of immunoreactive bands in 
the 15-25 kDa range. These bands were proteinase K-resistant and were 
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AB Campylobacter 
in people. To 



found in the LPS fraction of the cells, suggesting that the recombinant 

cosmids expressed C. hyoilei lipo -oligosaccharide ( 

LOS) antigen (s). The minimum DNA insert size required for 

expression of C. hyoilei LOS antigen (s) in E. coli was 11.8 kb . 

This region was subcloned into the plasmid vector pBR322. The partial 

sequencing of the 11.8 kb region showed that it contains two ORFs , 

designated rfbF and rfbP, showing homology with the rfbF gene from 

Serratia marcescens and the rfbP gene from Salmonella typhimurium. Both 

genes are involved in LPS synthesis. The region also contained a sequence 

homologous to the rfaC gene of E. coli and Sal. typhimurium which is 

involved in core oligosaccharide synthesis. 
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Brief Summary Text (13) : 

A locus involved in the biosynthesis of gonococcal 1 ipooligosaccharide ( LOS ) has 
been reported as being cloned from the gonococcal strain F62 (Gotschlich, J. Exp. ^) 
Med. (1994) 180, 2181-2190) . Five genes lgtA, lgtB, lgtC, lgtD and lgtE are 
reported, and based on deletion experiments, activities are postulated, as encoding 
for g lycosyl trans f erases . Due to the uncertainty caused by the nature of the 
deletion experiments, the exact activity of the proteins encoded by each of the 
genes was not ascertained and some of the genes are only suggested as being 
responsible for one or another activity, in the alternative. The gene lgtA is 
suggested as most likely to code for a GlcNAc transferase. 



